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(57)Abstract: . ... 

PROBLEM TO BE SOLVED: To provide a valine derivative having an excellent 
cysteine proteinase (especially, cathepsin and carpaine) inhibiting activity, and .ts use. 

SOLUTION: This valine derivative is expressed by general formula (I). [R1 is a 
substituting group selected from a group comprising a lower alkyl, a lower cycloalkyl 
and an aryl.]. 
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[gg#®i] -ks (i) 




[if*® 2] E'tf-fv^ot:^ j/^d^*S/;u* 
*iiF7*=^a*64»»i >)i«ns ft*® i §e«K 

[if*® 3] (IS) -N- ( (IS) -isirxJ<^*i'A'*9- 
;i/-2-**vxf;i/) -1- (4-K7x=;u*M^7? 
y ) V^^>75 h\ N- (1S-^>^;W2-^* 

VxfM -IS- (4-tr7i-^M-^^) -2- 
■i y^>7? *JcfcV (IS) -N- ( (IS) -fV^ 
f;i/-2-*+Vif;i/) -1- (4-K7i=*AA*-*7 
*y) -2—f V<>* >T3. F*>£>#3g£a>£>ilfcf*l£ 
if *® 1 * fc t* 2 IB«8©v s V 

[it*® 4] IS*® 1 IB«B©— IRS (I) T-7n£ft3 

RB1HN. 

[if*® 5] J-Tlf-f vrDT?-^* 5 *^^ >^ 
ft S if*® 4 K«©RISffl. 

[if*® 6] f*T-f >7X3^7— Wij^^>-C 
ft Sit*® 4 KttCDSttM. 

[if*® 7] if *® i tana©-*©;* (i) -cwsns 

[if*® 8] i'Xr-f >7D?7-^4 ! *^W >t 

ft 2> if *® 7 83©©^ • t&SSI. 
[If*® 9] J/^f-f >7Df 7-tfi s *r 7-»t 

fts»*®7i3©©^ • nam. 

[0 0 0 1] 
[0 0 0 2] 

[*£&©*£«] 7"Df7-Bfl:41ffitti'i"^^ 

*tgb&v^»^ictt#<©«e*iftaKiB , ra. ^^^-( > 

7Df7- If {C:fcV>tfcfc, »*SW*:C*«- 

ffl> S-SI&JR (H. Kakegawa et al., FE 

BS Lett., 321, 247 (1993) , K. Tagami et al., FEBS 



(0 



Lett., 342, 308 (1994) , tJH»*?>, Molecular Med 
icine, 30, 1310 (1993) ) , MHC#^i?C <fc-S3AJlti^ 
(K. Tagami et al., FEBS Lett., 324, 325 (1993) , 

&£^©H##^l®£*l-t:fct> ($£**£— H, r 7Dr 

W22) (JfcSHb^HA) (1993) ) , I«©7-Pr7- 

t v 1 5 41« 14 © <B BJ1 i: m fc <c S © f S 

20 %)©T-feSo 

[0 0 0 3] *7 L :r:>>K(i#ftai£:fcMt3#"&J&&^ 

iRfflf&jajCSTbt^ — y*> b fcbTW^fi^tU 

^5,, 77 ;i,?->7 > Vol.33, No. 8, 857 (199 
7) ) . 

30 [0004] —7?, *;ww vttifflfla^c^ffi-ra*^ 

[0 0 0 5] bfrb, ±IE*7 i 7->>K*3<fctJ f *;U>'^'f 
>C*TbT, Siffii: ft tfTV> 5 Plgaitt 

[0 0 0 6] 

40 fei'7T^>7Df7-(j (^iC*^7 , ^>4o t fctf*;i/ 

&*i«-rsci:r-fts. 

[0 0 0 7] 

[HSfc^-TSfcto©^] *«W#6tt> ±EB«J 

asss (i) TJAsnaffft/^uvBawtf^^-f 

Dr7- Hf (!Kf{C*7 1 7 , ^>43«fcU f *;W<>f » C*tb 
50 S^S^fco fiH*), fcaSflUB:. felT©«t)t-ftS. 
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(1) -«5S (0 
[0 0 0 8] 



Mb 2] 



CH3 




[0 0 0 9] Ri ttffi»7VI/*;^ " > * D 

(2) R'^vrnwi/S, 5/^a^»>;i/ft*J*v 
O) (is) -N- ( (is) -«>^d^->;^^-2- 

3}-if-Vx.^-;i/) -1- (4-H7i-Jl'*'l / * ;:;l ' 7 ' ; '' - 
2--fV^^75 b\ N- (lS-^V^^-2-^^Vi^ 
;V) -IS- (4-K7i=W^*-^^) -2--fV^ 
>*>TS ^ *<t^ (IS) -N- ( (IS) 
-^y^^s/i/) -l- (4^71^*^-^^) 
-2--f V ^ > * > r 5. H A> S> * Z> €> « «lt3 
(1) Sfcfcfc (2) B«©^ U 

(4) twa (i) fB«©-)8a^ (i) -cn^na^u 

(5) B#*;wW>"C»*« 
IB (4) fanacDPflsajo 

(6) >m?7- B**^^>"C**«I 
13 (4) i3«B©PI*fflo 

(7) Mi31l3«g©-)5S^ (I) t?^Sn*^U>« 

aw****)***:-*-** j/^r^Dfr-HfcfiH 

(8) *>*5M >^n^7-W*'WW >T?»*BU 
13 ( 7 ) f3«©^K • 

H3C 



20 



au 30 




(I) 



(9) ^•f>^D^7- K#*y^>t»8« 
13 ( 7 ) i3«£©^E> • ttSKffl. 
[0 0 10] 
[SP.Btf>9£SE©ff2fl§] 

[0 0 11] WTfc. ffllttffiffl^nS&Sit^ 
[0 0 12] H't^tt* rfi»T;i/*^«J ^<*^ K* 
ftta, ***** rne*s, -rv^oe 

n-r**** -fV^I/JS, sec-r^at* tert 

^*5/**, 2-**;w*>*'i'^ 3- 
[0 0 l 3] R'CfeJts rs,*uffi»77i>*;Hki ^ 

J/ ^ D %/ Jlgi&Z&if h ti S . 

[0014] r 1 cist* a rru-^atj ttti^ 04* 

[0 0 15] #*6l«©<b-&* (I) bV^ttlEte 
B\ (la) -C-ifcSo 

[0 0 16] 

Mb 3] 

CH 3 



(la) 



[0 0 17] CsS^ RM±mIa3i:l§3jO 

[0 0 18] #»ia<D<is-& ! » (i) <owa*«*wT® 



[0 0 19] 

Mb 4] 



50 



(4) 



4«H 2001-139534 





£ £ 



o 





-3 
) 

K 

[0 0 2 0] Cat** R>tt«I«B4:H«"*»?K R*tt™> 
*;i/»ft. XfcfcMD4*>£^-r:i 

[0021] *r, /*u> (ii) ft<b-&* cm) 

IU ^'J>©x^f;Wt (IV) ftf#3„ i©S/iStt^ 

*.J£^U> (ID Sft-^^D'^ H fcj&QSftiSM^fc 
(in) ti/Tx*>'-;i'4«fflbtff5 

[0 0 2 2] K^Tf, i^y^fls (IV) ft* flSttfc*^ 

#>^if|2»f* (v) fcfiU6**r, tf7i-;ur5 H* 
(VI) c#<. ccoSiSUiiaratlltoTff-ScJ:**^* 



#ftT, «tt<b*;i>#>'SMB>IW* (V) i:bT4-£7* 
■5. 

[0023] f#e>nfctf7^-;i/T^ (vi) ©^x 

(VII) ffft&ft*. jffja^^tb-C, N NaO 

[0 0 2 4] fcfrtt (VII) ft, 75V7;U3 

50 (vim hmjmsz^-zibt&Q (IX) ft*#S. ' 
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©KJfcCfc^Tx fc&to (VII) <DiJ)l>rt>m&ft*fe 

(DCC) , jb^jK^I/SM 2.^^— ;u (CDI) ^A^tffc 

K (DMF) » rh7th'U77> (TH 
F) ^F©^rS'K{bjg^'4 3 T-> -30~8(TC©iftBE-e(f -5 - 
CAST'S 5. SRSfcfck mH^DD^^^fcM-y 

(viii) ©8a2ti£ii. *fc-ra 
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3) o 

[0 0 2 5] ±13©«fcotC UT»&ftSflS-&*3 (IX) © 

(I) #5. C©^{bSJfo©$?i$fr;£i£ 

fcb-Cfciu 0!l;Lfcf> ^^^;i/x;u*^-> H (DMSO) <p 

x, mmt.LXB.mbm.mvv v \sxg.ft 

IZXfTOZii&X-gZo 
[0 0 2 6] **-A2iC<blM35 (IX) ©S'J©K^?£ 

] [0 0 2 7] 

[<b5] 



(6) 



9 



[0 0 2 8] CS"^ H>fcJ:TttttiaiBi:H«T?»B» H 
3J±'<>^;U2|-df^'*;i/5K=^ (WTZtat") - tert- 

[0 0 2 9] ^1*. (X) ItTXJT)^-)* (V 

ill) i:Bi*»&3*-Cft;^*i (XI) 3©B&7]< 

#T«g6. JKStCfcfc, THF<KDI©#£Ts giSKTfl-? 

[0 0 3 0] ifcV^ (XI) ©R 3 S4Rfc* (Htt« 

m) isxite&o (xii) t^<o &fsgtci*> 0d*tf^_ io 

ftfr r> Z. £. C J; *) R 3 g£f&f?5fef * C k. g S . 
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[0031] jkir^-c, fti*« (xii) *Stt<b*;i/*> 

^gSagffc (V) fcM^^t, fb-&^J (IX) 4f#5. d 
©fijfctt* **-A lT?jz6^fc^iSi:PI»CfT-5 3t4s 

[0 0 3 2] W±CD«fc-5t bTff ^nS'fb-^ (IX) 
lis **-Al"Tifr*fc#»fcJ:&fl5£*B (I) 

[0 0 3 3] ^^-A3tCT5 ^ (VIII) <D 

[0 0 3 4] 
[<b6] 



(XHO 

[0 0 3 5] t5£.<P, &&ffif[&£m&) 

[0 0 3 6] TKSTfr^—fr (VIII) I*. 7^8 

(XIII) £®^fc3g^#J£^TS7GirsCj;C«fct)f# 

[0 0 3 7] ±Kffl*-5CUT»6ft4#»l8©<ti^« 
(I) &»©4MWII«^fc iS^ »t±s> 

[0 0 3 8] *ftW<Dih&®) (I) <T>GMW&fe 

[0 0 3 9] *$SBJ§©{bl^3 (0 ttx ««JW» (fi* 
tf, ▼ *3» th 

3?) iZttbT, IStlifeS'X'TM >7dt7- «f (*$£# 

t\ #»l«©flS'&*J (I) ttx i'^r-fVT-DrT-^ 

i:b-c#jn?*tK v;*7M yyuT-r-v (mzijy 1 - 

?1*©SK/§U BBS?* rn7-r-, ftaHtffix •& 

mresftM^ ^attWbaSs ^--n^ 

,>_ v ertPfs &iS> T'WU*— , #MBf&> 1ft 

ffi, nassf^ («]«£«. mmommmvLftSM 



H 2 N^>q H 



(VIII) 

a. 

[0040] *«wi©fls^«i (i) *E*»fc b-tja^ 

caw-^is-ess.. ±saiw]f cttfls-&« (O 
30 [0041] ^m<t,&®> (i) ©K-^tt. a-*^- 

flRACISnS**-**^ 10—1,000 mg/Bs »S 
U<ttl00~500 mg/BS. — B 1 S-ftll C#»t« 
-Tf -5. 
[0 0 4 2] 

v^. 

40 [0 0 4 3] (»W«»*J:VK3II) *^J58««>l»J»t* 

NMR^^^ h;i/JiJE0L-FX200 NfflL JE0L-AL300 NMR, JE 
OL JNH-GSX 400, BRUKER ARX-400 NME^BT-iiJ^b, *fb 
$->7Mif b7^f;^>7> (TMS) S^gPti^i:^ 
Tppmt-S^bfco IKX^ZVMt, PERKIN-ELMER 1720 
Infrared Fourier Transform Spectrometer^ X Mfe 
b, cm-'T-S^bfe. Rl^h^ (HREI-MS.HRFAB- 
MS, FAB-MS) &JE0L JMS SX-102ACTffl^ bfc. JiMft 
Wlis W#CHN-CorderfcffifflbT3UEbfc. te)fcJSttJa 
50 sco DIP-370CTPJ^b&. 1-^T©S*SI±, 



(7) 



11 



-?Y7^7m (E.Merck:0.25 mm > U ftWuru- h60 

-7 t^^iST-Ji, 0.5 m. i sV%>fto7'\'— h (E.Merc 
k:60 F254) Sffl^fe. A7A^DVh^77aC^ 
Ttts ^>'J*^;U60K070 Otlilfb^X3e:70~230 mes 

h) *jBv^fc. sab^«©?i^rJti*^ajtT-aufc. m 

(SSzkffit®:*- h U ^A£{£ffl) U j8$Riiliabfc&> iffi 

fflRIIUHU M7kt bfefcO^ffi^fc. fRfrJdgl'b^b 
[0 0 4 4] #%0*J 1 

(2S) -75 9 U /\s7U/*>-l-*— to 

■)YmVG*T7$k±\-*)t>b. (3.03 g, 8.OXIO-2 mol) © 
SStKTHF (150 ml) jgifc£> gfSHH^T^-C. 2S-7 5 
y-3->!>OA+^;i/7'D;r^g (1.71 g, 4.0X10- 2 m 
ol) *im7Ltz'&, 0'Ci:bfe. 3tm (10.2 g, 4.0x10 
-2 mol) ©fctzkTHF (50 ml) &m*ZQfr£l±frVXffi~F 
U 2BHaBfcbfc. SS^Mb)fe^ic*^Tx 
-;VftDPiL3(MHIBlW*Ufc. MJ£TC*5^T«.18b20% 
TkBWbA'JfAJg* (50 ml) £iP*.4fl#l!BtB#bfco * 

jE^*»EK«fc:-CJMRU mm<k&®> (0.41g, 26%) 

[0 0 4 5] »H NMR (200 MHz, CDCh) 0.80-1.00 (m, 
2H) , 1.00-1.50 (m, 6H) , 1.68 (brd, 5H) , 2.19 (b 
rs, 3H) , 2.88-3.00 (m, 1H) , 3.23 (dd, J=7.8 Hz, 
J=10.5 Hz, 1H) , 3.55 (dd, J=3.7 Hz, J=10.5 Hz, 1 
H) . 

[0 0 4 6] 2 

L-7i-il/77-> (5.00g, 3.0X10- 2 mol) Zm&£ 
(3.99g, 87%) £f#fc„ 

[0 0 4 7] 1 H NMR (200 MHz, CDCh) 2.18 (brs, 3 
H) , 2.51 (dd, J=8.6 Hz, J=13.3 Hz.lH) , 2.79 (dd, 

J=5.1 Hz, J=13.3 Hz, 1H) , 3.05-3.17 (m, 1H) , 3. 
39 (dd, J=7.1 Hz, J=10.5 Hz, 1H) , 3.63 (dd, J=3.8 

Hz, J=10.6 Hz, 1H) , 7.17-7.41 (m, 5H) . 

[0 0 4 8] fi*J 3 
L-a^ W — to 

L-D-f~>> (2.62 g, 2.0X10- 2 mol) £K#4£:bTffl 

<,\ 1 £mm<Djsfex~&m.i„ nmit^m a.se 

g, 67%) 

[0 0 4 9] 'H NMR (200 MHz, CDCh) 0.90 (d, J=6.1 
Hz, 3H) , 0.93 (d, J=6.1 Hz, 3H) , 1.21 (dd, J=6. 
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8, 7.1 Hz, 2H) , 1.61-1.81 (m, J=1H) , 2.35 (brs, 
3H) , 2.86-3.00 (m, 1H) , 3.25 (dd, J=8.1 Hz, J=l 
0.5 Hz, 1H) , 3.58 (dd, J=3.7 Hz, J=10.5 Hz, 1H) . 
[0 0 5 0] #«0| 4 
ifM-A'J^- I- 

glil^TOi^'/'-^ (50 ml) CtK.}£T> WX>?- 
*=-to (11.25 ml, 1.5x10-' mol) £4#IST-?irF b45 
#|IB«#Lfc*x L-/n->J> (5.0g, 4.3x10-2 mol) £ 
an*., 3B^S«ibfc 0 *ffiTfc*^T*«*«Sbfc 

10 mm*^- ; rtoi l zxmfr\stzo m^t^a^sk^m 
vm? a z t c <fc *> f#fcffi^m^3S:?«jE^wt xmm 

U mmit&to (6.13g, 98%) £?#fco 
[0 0 5 1] 'H NMR (200 MHz, CDCh) 0.91 (d, J=6.8 
Hz, 3H) , 0.98 (d, J=6.8 Hz, 3H) , 1.28 (t, J=7.1 
Hz, 3H) , 1.45 (brs, 2H) , 1.91-2.17 (m, 1H) , 3. 

28 (d, J=4.9 Hz, 1H) , 4.19 (q, J=7.1 Hz, 2H) ;HRE 

I-MS m/z 145.1119 (calcd for C7H15NO2 145.1103) 

W. 

20 [0 0 5 2] 5 

x-=f-to (IS) - ^—toiJtotf-toTS.;) -2—f 

Ii#iaTCt, #%0iJ4©fb^ (2.6g, 1.8x10 
-2 mol) ©M*«Mb*7-V> (60 ml) Sit, tK«TF 
(7.3 ml, 9.0x10-2 mol) £2lP;?.fc^ 4-tf 
y i=;b*M=;i/i'07 -f Y (4.3g, 2.0X10" 2 mo 

1) ®^7jcig{b^^b> (40 mi) mm**-*— i^^ffl 
^zkigMfcaa^s ^DD^i/Aic-rfflattsbm^jaa-rs 

30 itfcJi&flJfclSftttffl^fiRWftW**^ (AcOEt) - 
n -^>fISItS-fcKJ;!). Slft^b (3.1 
g, 53%) £f#fco 
[0 0 5 3] >H NMR (200 MHz, CDCh) 1.01 (d, J=6.6 
Hz, 3H) , 1.04 (d, J=6.6 Hz, 3H) , 1.32 (t, J=7.1 
Hz, 3H) , 2.20-2.44 (m, 1H) , 4.26 (q, J=7.1 Hz, 
2H) , 4.80 (dq, J=4.9 Hz, J=8.6 Hz, 1H) , 6.71 (br 
d, J=8.3 Hz, 1H) , 7.35-7.50 (m, 3H) , 7.60-7.70 
(m, 4H) , 7.86-7.99 (m, 2H) ;HREI-MS m/z 325.1656 
(calcd for C2oH23NOs 325.1678) M* ;Anal. Calcd for 
40 C2oH 2 3N03:C, 73.81;H, 7.13;N, 4.31. Found:C, 73.8 
7; H, 7.13; N, 4.21. 
[0 0 5 4] #%0iJ 6 

(IS) - (4-e7i-;V*M-^7^) -HV<> 

&%m5(D<b&®i (1.6g, 5.0xl0- 3 mol) <D^9J — 
to (73 ml) StC, lNzk^b^" r- 'J ^AtIcSM (40 m 
1, 4.0x10-2 mol) £j!)P;t, gSCT1.8B#faJS#bfco 
$]£T£:fcM^T?gj!l£S3cbfc&> g|g£5%ig^7j<« 

«**an*., »K^^;i/t-c«auib««5«yi-r5cfcc:«t 

50 \) m fc*>SIIteffl£^£Ac0Et-n-'N*l7- VC-B^ffif 3 
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ZtlZ*.*), mmit-S® (1.5 g, quant.) £f#fco 
[0 0 5 5] l H NME (200 MHz, CDCh) 1.04 (d, J=6.6 
Hz, 3H) , 1.07 (d, J=6.6 Hz, 3H) , 2.28-2.54 (m, 
1H) , 4.84 (dd, J=4.6 Hz, J=8. 1 Hz, 1H) , 6.85 (b 

rd, J=8.6 Hz, 1H) , 7.42-7.49 (m, 3H) , 7.57-7.67 
(m, 4H) , 7.83-8.09 (m, 2H) , 8.72 (brs, 1H) ;HRE 

I-MS m/z 297.1374 (calcd for CnHisNOs 297.1365) M 

♦ ^ 

[0 0 5 6] 7 

(IS) -N- ( (IS) -^^D^^Mf-^-hh'P^ 10 
t/jL^ju) -1- (4-tf7x-;^;i/^^l/7^) -2-*f 

mmmmnyizx, #%^ji^b^ (207 mg, 1.3x1 

O- 3 mol) <Dm7b<Mik*^\sy (4 ml) + 387KDMF (1 m 
1) mmz, ^mGCDih&m (356 mg, 1.2xl0-3 mo 
1) hl-tKD^^V^h'JT^ (178 mg, 1.3x 
10-3 mo i) ^jju^tc^ *tfm,3-^>*n^*^;io* 
;i/*^<< ^ K (272 mg, 1.3X10" 3 mol) ft in** T< 

— JU (95:5) 3 CTIMHU JBMMb** (52.5 mg, 

10%) ftftfc. 

[0 0 5 7] ! H NMR (200 MHz, CDCh) 0.69-1.90 (a, 
13H) ,1.06 (d, J=6.6 Hz, 6H) , 2.15-2.36 (m, 1 
H) , 3.28-3.59 (m, 2H) , 3.62-3.76 (m, 1H) , 4.08- 
4.24 (m,lH) , 4.42-4.60 (m, 1H) , 6.87 (d, J=8.5 H 
z, 1H) , 7.22 (d, J=8.1 Hz, 1H) , 7.34-7.49 (m, 3 
H) , 7.55-7.66 (m, 4H) , 7.80-8.02 (m, 2H) . 
[0 0 5 8] #%#J 8 30 
(IS) -N- ( (IS) -^>^;i/-2-t h'0^'>xf;i/) -1- 
(y ^.^;i/^< b S/^^;^-;i/7^) -2— ( V09 

g^Sia^T^Ts N-^;i/^^>V^r^-W^U > (55 
4.8 mg, 2.2x10-3 mol) &IHC1, 1* If* 
-lH-«f $4*V— ;i/ (430 mg, 2. 6x10" 3 mol) <0«fckTHF 

(22 ml) JB«ftSiaK:T30^BB«l*l/&^ #»« 2 
<Dih^<m (401 mg, 2.6x10-3 mol) ftin£T2B f^ili$ 

C^DD^;i/A^^y-;i/ (9:1) 3 fcrWWU 
aM<b-&» (729 mg, 86%) ftftfco 

[0 0 5 9] l H NMR (200 MHz, CDCh) 0.84 (d, J=6.6 

Hz, 3H) , 0.91 (d, J=6.8 Hz, 3H) , 1.98-2.19 (m, 
1H) , 2.84 (d, J=6.6 Hz, 2H) , 3.10 (brs, 1H) , 3. 
50-3.70 (m, 2H) , 3.90-4.25 (m, 2H) , 5.08 (s, 2 
H) , 5.51 (d, J=8.6 Hz, 1H) , 6.63 (brd, J=6.8 Hz, 

1H) , 7.13-7.50 (m, 10H) . 

[0 0 6 0] 9 

(IS) -N- ( (IS) -^>^;i/-2-tFn^r>>xf;i/) -1- 50 
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7XJ-1-' ( V<>*>7^ Y 

7)l>3>mm%T, 8 <D<fr&«> (93.4 mg, 2.4x 

lO" 4 mol) ttfetfCl^^y^AK* (Pd-C) (25.9 
mg, 2.4 xlO- 5 mol) tc^^y— ;i/ (4 ml) ft£>o < Q 

pd-cft*a»*ufcSk «ffiTfc*t^T»«*B*-ra 

C i: C <fc 0 »&Jfi£j^ft#IMiW * n h ^ 5 7 8s 
^DD^A-^^>-iV (9:1) D CTIHWU 

(61.0 mg, quant.) ftf^fco 
[0 0 6 1] ^ NMR (200 MHz, CDCh) 0.59 (d, J=6.8 
Hz, 3H) , 0.87 (d, J=7.1 Hz, 3H) , 2.00-2.40 (m, 

4H) , 2.69-3.09 (m, 2H) , 3.17 (d, J=3.7 Hz, 1H) , 
3.53-3.88 (m, 2H) , 4.19 (brs, 1H) , 7.15-7.40 
(m, 5H) , 7.56 (brd, J=7.8 Hz, 1H) . 
[0 0 6 2] #^0J 1 0 

(IS) -N- ( (IS) -^>y;i/-2-tHD^S/x^V) -1- 
(4-bT7oi— )U*UU#-)\/T$S) -2— f V^>*>T 

SSI*#H»TK:T. Mi9 (164.5 mg, 6.5 xlO" 4 mo 
1) <Dm7ktSib**l'> (2 ml) »i*t:**TC*5V^T 
trUi^> (266 ul, 3.3x10-3 mol) ftjn^-fco 4-\Z7 
)\z^u=y>{ Y (214 mg, 9.9xl0" 4 mo 

i) <omi^sA^^y (2 mi) mwi^u^xmum^ 

b^yym (^Do*;i/A-/^y-;i/ (95:5) } 

JtKU SM^b^ (181 mg, 64%) ftftfco 

[0 0 6 3] *H NMR (200 MHz, CDCh) 0.97-0.99 (m, 
6H) , 2.11-2.27 (m, 1H) , 2.72-2.94 (m, 2H) , 3.47 

(s, 2H) , 3.52-3.66 (m, 2H) , 4.14 (brs, 1H) , 4. 
29-4.34 (m, 1H) , 7.06-7.19 (m, 5H) , 7.34-7.54 

(m, 4H) , 7.62-7.70 (m, 4H) ,7.81-7.94 (m, 2H) . 

[0 0 6 4] 1 

(IS) -N- (IS) --f V^;i/ai^;i/) - 

l- (7xz;m h=^>*;i/tf-;i/:^ > ) -2->rv^> 

^mmm^LTizx, H^>y^^-L-A''j> (68. 

4 mg, 2.7X10" 4 mol) 6WC1,1* -*;i/*-;i/tf^-l 
H-f 5^;- ;U (53.0 mg, 3.3xl0" 4 mol) <2$$tKTHF 

(4 ml) »»*a[iaiCT3(WWH«l*b*:a, **«3© 
(38.3mg, 3.3 xlO' 4 mol) ftaQX.T4BRSi!# U 
fee K*6»«C*ft*niU »«J.^;i/fcTffllHU«iS«l 
It £ C t: C ct t> ft fc»*J««i ft * n v h ^ 9 
;7}£ [^DD^A-^^y-;i/ (9:1) 3 KlTjSSlU 
8£S<b<&^ (84.2 mg, 88%) ft ft fee 

[0 0 6 5] *H NMR (200 MHz, CDCh) 0.89 (d, J=6. 
6 Hz, 3H) , 0.94 (d, J=6.6 Hz, 3H) , 0.86-1.10 (m, 

6H) , 1.31-1.40 (m, 2H) , 1.50-1.73 (m, 1H) , 2.0 
4-2.21 (m, 1H) , 2.78 (brs, 1H) , 3.46-3.73 (m, 2 



(9) 
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H) , 3.95 (dd, J=6.8, 8.1 Hz, 1H) , 3.93-4.12 (br 
d, 1H) ,5.11 (s, 2H) , 5.45 (brd, J=8.1 Hz, 1H) , 
6.21 (brd, J=8.1 Hz, 1H) , 7.30-7.44 (m, 5H) . 
[0 0 6 6] ##0U 2 

(IS) -N- (2-fcKD*->- (IS) --fV^f^if-M " 
l-T^y-2-f V^>^>7? H 

TJ^>mW%~f, #%0'J1 KDit&m (84.2 mg, 2.4 
xlO-" mol) te<?TfiZlO%J^Wl>fitm (Pd-C) (25. 
6 mg, 2.4X10- 5 mol) — (4 ml) £i9>o< 

t)i:iox.fc^ 7kiil#ffl:§n^ ^iS{CT3B^H#U 10 
tzo Pd-C£ig3Jll&5feb*:&> ®l£T£*S^T&f££gS 

m izuu-frfri*-** (9:0 D fc-otsiu m 

mib-SVO (52.0 mg, quant.) £f#fco 

[0 0 6 7] 1 H NMR (200 MHz, CDCh) 0.85-1.08 (m, 
6H) , 0.82 (d, J=7.1 Hz, 3H) , 1.00 (d, J=7.1 Hz, 
3H) , 1.22-1.48 (m, 2H) , 1.50-1.75 (m, 1H) , 2.11 

(brs, 3H) , 2.15-2.48 (m, 1H) , 3.27 (d, J=3.7 H 
z, 1H) , 3.52 (dd, J=6.6, 11.0 Hz, 1H) , 3.67 (dd, 

J=3.7, 11.0 Hz, 1H) , 3.91-4.09 (m, 1H) , 7.43 (b 20 
rd, J=6.8 Hz, 1H) . 

[0 0 6 8] #%0'J 1 3 

(IS) -N- (2-th-DdrS/- (IS) --fV^) -1" (4- 

mmmm^LTicx, ###11 2 ont^m (59.4 mg, 2.8 

xlO-" mol) ©fttzkifrft;*-?-^ (1 ml) @?«t:*^T 
tC&V^T^Ui^ (111 All, 1.4X10" 3 mol) 4AQ^- 
fco 4-tf7i-;W*;^— H (65.7 mg, 3.0 
xlO" 4 mol) <Dm7kmt^9-^> (2 ml) m&*1)UZ-X 

i^rajg{c-ci5^-raitJ*bfe©*.> mwLtzT2.smmm& 30 

iCTffltB bS^Sr 5 C IC «fc ?) 
^SJH^DTh^v^rS c^cid*;i/A-^^^— tV (95: 

5) d £t»su mmit&m (47.3 mg, 40%) 

[0 0 6 9] l H NMR (200 MHz, CDCh) 0.83 (d, J=6.4 
Hz, 3H) , 0.84 (d, J=6.4 Hz, 3H) , 1.07 (d, J=6.6 
Hz, 3H) , 1.08 (d, J=6.6 Hz, 3H) , 1.29-1.49 (m, 

2H) , 1.54-1.68 (m, 1H) , 2.22-2.36 (m, 1H) , 3.17 
(brs, 1H) , 3.61 (q, J=5.7 Hz, 1H) , 3.69-3.73 40 
(m, 1H) , 4.02-4.15 (m, 1H) , 4.60 (t, J=8.4 Hz, 

1H) , 7.18 (d, J=8.1 Hz, 1H) , 7.34-7.46 (m, 3H) , 
7.59-7.64 (m, 4H) , 7.90 (d, J=8.3 Hz, 2H) . 

[0070] mmm i 

(IS) -N- ( (IS) -i/i'O's+i'Wf^-^+VX 

-l- (4-tf7 ^) -2— f 

fflHSMlTCt, #*m©<b£4» (52.5 mg, 1.2X 
lO" 4 mol) ©SSTkDMSO (3 ml) SMC, h'Jxf^A 
> (168 Ail, 1.2x10-3 mol) fcft]itfc», HKftUKIt 5( 
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fcT'J^Vfif* (153 mg, 9.6x10-" mol) ©MtKDMSO (2 
ml) fete** — -x— U&fflV>"C3^MT-JSITU ^iSlc 
-cin#M8M*bfc. s^jfiiCTk&io^s i-f;i/tt 

(95:5) ) iZXmm^. mmit^ (16.1 mg, 

31%) 

[0 0 7 1] 'H NMR (200 MHz, CDCh) 0.76-1.97 (m, 
13H) , 1.06 (d, J=6.6 Hz, 3H) , 1.07 (d, J=6.8 Hz, 

3H) , 3.48-3.56 (m, 1H) , 4.44-4.60 (m, 1H) , 4.6 
3-4.93 (m, 1H) , 7.03 (d, J=7.6 Hz, 1H) , 7.07 (d, 

J=8.8 Hz, 1H) , 7.35-7.52 (m, 3H) , 7.54-7.70 (m, 

4H) , 7.82-8.10 (m, 2H) , 9.59 (s, 1H) . 
HRFAB-MS m/z 435.2630 (calcd for C27H3sNe03 435. 
2648) (M+H) ». 

[0072] ms&m 2 

n- ( is-^ > s?;i/-2-:*-* y j.^-;iO -is- (4-t7i-;i/ 

-2--< V^>^>7? H 
ilfi^TC-C, ##0!I1 0(Dib&M (14.2 mg, 3.3 
xlO" 5 mol) ©^TkDMSO (4 ml) Sr#C> r ') 
= > (46 Ail, 3.3xl0" 4 mol) &1}QZ-fc'&. H^fb«i 
aC'jy^i* (153 mg, 9.6 xlO" 4 mol) ©KRtKDMSO 
(2 ml) *gr&£# — a— b4fflV>-£3:#fia-t*jgTU ^ 
JSfc-C50#HSS#b;fc. SJfciSiaCTX&an^ 
Kxmta b6&faJ&fb7 A7k?g?£i:f&fnK&7kii 

(95:5) ) ct»«U SU£(bl§r^ (12.9 
mg, 91%) fcfffco 
[0 0 7 3] 'H NMR (200 MHz, CDCh) 0.92 (d, J=5.9 
Hz, 3H) ,1.01 (d, J=6.4 Hz, 3H) ,1.71 (brs, 1 
H) , 2.11-2.20 (m, 1H) , 3.02-3.17 (m, 2H) , 4.52- 
4.59 (m, 1H) , 4.66-4.81 (m, 1H) , 6.88 (brd, J=6. 
1 Hz, 1H) , 7.16-7.35 (m, 4H) , 7.39-7.50 (m, 4 
H) , 7.51-7.70 (m, 4H) , 7.80-7.98 (m, 2H) , 9.61 

(s,lH) ;HREI-MS m/z 428.2084 (calcd for Ce7Hz«NeO 
s 428.2100) M* . 

[0074] mmm 3 

(IS) -N- ( (IS) -1* y^^-ar^ViT-TV) -l- 

a«*HftTCt, #%0iJ 1 3<Dih&y>J (43.1 mg, 1.1 
xlO" 4 mol) ©fttTkDMSO (3 ml) MJxf;i/7 
*> (152 ul, 1.1 xlO" 3 mol) £to)x.fe^> =M8tftM 
Stt:»;S7>^ftL (139 mg, 8.2X10 4 mol) ©SlTkDMSO 
(3 ml) jStfc&fc-A-U&^TlO^IH-CigTU M. 

c t aa btaw^ti t y ^ - 1? loy.w& t ts*a &Mjym 



(10) 
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J-)\, (95:5) 3 £-C«tSSU »JH(bl^) (28.7 
mg, 67%) *mtzo 

[0 0 7 5] »H NMH (200 MHz, CDCb) 0.87 (d, J=5.1 
Hz, 3H) , 0.89 (d, J=5.3 Hz, 3H) , 1.08 (d, J=6.1 
Hz, 3H) , 1.10 (d, J=6.1 Hz, 3H) , 1.36-1.52 (m, 
1H) , 1.63-1.78 (m, 2H) , 2.22-2.34 (m, 1H) , 4.48 
-4.60 (m, 1H) , 4.71 (t, J=8.1 Hz, 1H) , 7.05 (d, 
J=8.8 Hz, 1H) , 7.11 (d, J=7.2 Hz, 1H) , 7.48-7.50 
(m, 3H) ,7.58-7.79 (m, 4H) , 7.87 (d, J=8.1 Hz, 10 
1H) , 9.59 (s, 1H) ;HREI-MS m/z 395.2341 (calcd fo 
r Cz4H3oNz03 395.2335) 
[0 0 7 6] 

*fsw©<b-&* immm 1 ~ 3 ©-fb^) *m v^-c ■> > 

[0 0 7 8] (*®t#SO MJKfciSJS© * ~>flf UK* 7- ^ 
R&«* (%) 



*>>B (0.5HMS) , SS'lfrMtof'T'S'VL (0.5*00 , 
fflftithSby^VK (0.5#fi[) , »»*tb*yr 
(0.5*Gl) CD^ftlfrlO ,uli:DMS0£igfi?bfc# 

SgB.Bofb^) (HSE0IJ i~3©v>-rtv* i ©(b^i) 100 

/zli:, 7X1.5 mlfcl N zkfHb^rU^ATkigMO^ ml 

{c^fP$-a-fe~>^5 i 'r >7o vgomw. (8. 2x10- 3 m) 40 

Al*. EDTA (4 mM) *$*Ufc0.4 MMMBflHft (P 
H 5.5) 250 /zlt7X350 Atl*CT*^*"8\ ZTCX'5 

oo.mt&mmm (ph 5.5) cjgjg^-e-fcz-phe-Arg-Mc 

A (Barrett, A. J. et al. (1981) in Methods in Enzy 
mology (Lorand, L., ed.) Vol. 80, pp535-561) (80 
juVl) 250 ^l^Jjn^.T37°C-C-10^H«lSUfc^> 0.1 M 

m&umffii (ph 4.3) iooo Atisrjnitratass^s^it 
s&ojcsoo >ui*jDx.t^ B.i&mom.ft&B. 

(®J^&^370 nm,m^^460 nm) £i»J:£U;fc. 
[0 0 7 9] 

[gu] 



dsa«ao;ifevv»£-tf>i&ftaftffi) 
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[0 0 8 0] 



[«el] 
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R 1 


a« (u) 


IB**f* (*) 


islam 




i.oxio-* 


96.1 


hOXt(T T 


34.2 


i.oxi<r« 


17.5 


£Jfcfl2 




1.0X10"* 


98.8 


1.0X10* 


34.6 


l.OXlO"* 


10.0 






1.0X10 -6 


97.2 


1.0X10* 


78.6 


1.0X10 -8 


49.6 




[0 0 8 1] 



(1 2) £fH2 0 0 1- 1 3 9 5 3 4 






R 1 


ft* 00 


PH.$* (%> 






l.OXKT 8 


88.7 


1.OX10T* 


34.8 


1.0 X10 - " 


13.8 




7 sl — As 


i.oxur* 


97.7 


1. 0 X 10** 


43.9 


1.0X10** 


9.0 






1. 0 X 10" 6 


89.2 


1.0X10"* 


53.7 


l.oxio - * 


22.9 
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H 3 C^^CH 3 






R 1 


(u) 








1.0XIO'* 


97. 6 


i.oxi<r r 


73.8 


L0X10-* 


45.1 1 






l.OXlCT* 


99.9 


1.0XlO" r 


68. 1 


1.0X10"' 


25.2 






1.0X10T* 


98.4 


1.0X10"' 


84.6 


1.0X104 


41. 4 




[0 0 8 3] 



(14) 
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R' 


(m) 


mm* <*) 






1.0X10* 


76. 1 


1. 0X10" 7 


29.4 


1.0X10"* 


21.8 






1.0X10"* 


80.2 


1-oxiO"* 


28.3 


1. OX Iff 4 


9.9 






1. OX Iff* 


90.4 


1.0X10" T 


63.1 


l.oxio-* 


38.5 



Z-Ph 



4 




[0084] Il-4«t^ -T^TCDtftWb^^ (*SE 
01 1 - 3 (Dih^m) «ipb^^^>>B, L, K, S£*tbT10 
- 6 -lG-« M«JK7fPIS*Sffi**^&« W8C*SE<Wl*5<t 

[0 0 8 5]SOft«2 U>b:hDt'©^;W^> 



[0 0 8 6] (Jl®W30 H. Buroker-Kilgore£>GD73t£ 
(Anal. Biochem. 208, 387-392(1993)) T 

in K.Wang (Arch Biochem. Biophys. 260, 696 

-704(1988)) CfcDMSU 1 U=9.67 u*£&5£.\s1to 
[0 0 8 7] 
[*5] 





DTCC ±ffiT 


■war 


DWS0 


dHjO 




ISO /il 




2.5 Ml 


50 Ml 




150 Ml 




2.5 Ml 


50 Ml 




150 m! 


2.5 Ml 




50 Ml 



*:0. 167 nM WT(^»"*hW-f h^-AO, 83.3 mil Tria-HCl (pH 7.4), 

0.83 mg/ml 0. 20 U/d1 (=1. 93 /i g/ffll) ji-#A"<-fV 

**:3&S60I 1^3 ^V^ixjO^fl:^*^ DMSO UlJ8# UfCo 
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[0 0 8 8] ±E©fifStt<0=» > r P— M it 
fct20 mM CaCh 450 /U, ^7>^^<il mM EDTA&50 
Ml))QZ.-r\Z J $><®ft^^ 30'CT-60^SJS$-y-fc (ft 
SI 0.1 mM DTT, 50 mM Tris, 0.5 mg/mlrt-feM >, 4 mM 

CaCk£fc»200 JJ.H EDTA, 0.03 U/250 JJ.I (=1.18 ^ 
/ml) o S«S*100 >czl£S'J©7'L'-b 

£if£U -^CCBio-Rad dye reagent CBio-Rad protein 

dye concentrate (Bio-Radttli) £sS@*T'2{gfc#W 



bfc. } 100 Xil> 5S&S*50 ^l*Jn*fiJEi*#±Ufc 

^ig-C-15^-K^Bbfco v-f ^d^U-r'J— 
£<fc!K Rfc*©iBbte*SWfcb;fc ($]?g?fcR595 n 
m) . -y-VTMUiftK (M) i:PI*^ (X) ©H«ft*"5 7 

6 Cipt. 
[0 0 8 9] 

[a6] 






R 1 


ic so ii-A/^-f > 00 






4. 76 X 10 _T 






1. 89X10-* 






5. 7»X10 T 



[0090] mMmi-'ZCDib'&vo&^Ttib'&^/j.- 

[0 0 9 1] H*I0!1 



50 mg 
80 mg 

^>^> 17 W 

U >Sv A 3 mg 

WAM 3 

b&<, 

[0 0 9 4] 4 

50 mg 
700 mg 



[0092] warn 2 

HJEfll 2 (DlbSm 75 

v>^- h — ;b 75 mg 

y?yyy 17 mg 

7f7'J >&*;i/i">A 3 mg 

, «B&i$«fcV7-f;i/A («»Ji«xf;H:;i/D-7 

[0 0 9 3] 



r- 'J •> A 



jft&EF'J 1 ©-fb-a-% 



awb^-hu ?a 



500 mg 



750 mg 
500 mg 
:£& 100 ml 

tb'o^i/^f-Jl'-b^D-^ 0.5 g 

ifhgth 1 ;^ 0.05 mg 

J^b-Otf^-^A 0.005 mg 

bfco 

[0 0 9 5] 

50 [»wi©ab*3 *»w©^ | J>»»* (D ^ 
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So 



7n> b-^— y©J^# 

(51)Int.Cl. 7 

A 6 1 P 9/00 
9/10 
9/12 
9/14 
13/12 
15/00 
17/02 
19/00 
21/04 
25/00 
25/28 
27/02 
27/12 
29/00 
35/00 
37/00 
43/00 



1 1 1 



azmmm mm mm 

^A»^^rtJ€*BI 3 -246- 2 

(72)^b^# n± » 

603 



F I 

A 6 1 P 9/00 
9/10 
9/12 
9/14 
13/12 
15/00 
17/02 
19/00 
21/04 
25/00 
25/28 
27/02 
27/12 
29/00 
35/00 
37/00 
43/00 

F* — A(##) 



ir-W (#%) 



1 1 1 

4C206 AA01 AA02 AA03 KA17 MA01 
MA04 NA14 ZA02 ZA16 ZA33 
ZA36 ZA42 ZA54 ZA75 ZA81 
ZA89 ZA94 ZA97 ZB01 ZB11 
ZB13 ZB26 ZC20 
4H006 AA01 AA03 AB20 BJ50 BQ10 
BV72 



40 



